Using nonstationary wavelets, we investigate the wavelet expansion in the standard Besov spaces. Especially, the nonstationary wavelets' characterization for Besov spaces is given. MSC: 42C40; 35Q30; 41A15
Introduction
In this paper, we shall study the nonstationary wavelet [] expansion in the standard Besov spaces. Nonstationary wavelet systems are generally obtained from a sequence of nonstationary refinable functions.
Definition . A sequence of functions {φ j- } j∈N in L  (R) is said to consist of nonstationary refinable functions if, for all j ∈ N ,
where a j are π -periodic measurable functions, called refinement masks, or simply masks.
The classical Fourier transform is defined by f (ξ ) := R n f (x)e -ixξ dx for f ∈ L  . The standard extension can be made to L  functions. Wavelet functions ψ l j- , j ∈ N and l = , , . . . , Z j (quite often Z j = ), are generally obtained from nonstationary refinable functions by 
In this paper, we use H s  (R) to denote the classical L  -Sobolev spaces with the smoothness parameter s. It is well known that Besov spaces contain a large number of fundamental spaces, such as Sobolev spaces, Hölder spaces, Lipschitz spaces etc. [, ]. They are frequently used in certain PDEs as the solution spaces. To extend the result of (i) in Theorem ., we shall characterize Besov spaces by using nonstationary wavelets in this paper. It should be pointed out that Bittner and Urban [] study the following standard Besov spaces: Let  < p, q ≤ ∞, s > , and let [s] stand for the largest integer less than or equal to s,
Based on Hermite multiwavelets, Bittner and Urban characterize B s p,q by using sequence norms, 
= , and  ≤ p ≤ ∞. For a Lebesgue measurable function f , the support of f means the set Supp(f ) := {x ∈ R : f (x) = }, which is well defined up to a set of measure . Define
throughout this paper. Now, we state the Main Theorem of this paper. http://www.journalofinequalitiesandapplications.com/content/2014/1/153
Proof of Main Theorem
This section is devoted to proving the Main Theorem. We begin with three lemmas for proving upper and lower bounds of the characterization. 
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